N4,5-dimethylcytosine, a novel hypermodified base in DNA.
Successive enzymatic modification of DNA by two methyltransferases that recognize identical or overlapping sequences and normally target either 5- or N4-position of the same cytosine residue, can lead to the formation of a doubly methylated base--N4,5-dimethylcytosine. Implications of such enzymatic "permethylation" of cytosine on the structure and interactions of DNA are examined.